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Ancestral State Reconstruction of Oviposition Techniques in New World Stick Insects
Ellie McGregor, Jackson Linde, Michael F. Whiting
Introduction
Phasmids, commonly known as stick bugs, are unique and interesting
creatures, both phenotypically and genotypically. Their cryptic abilities are
what draws most people to them, but their oviposition techniques, or how
they disperse eggs, has become a new source of interest. While most
phasmids are known to flick or drop their eggs from the canopy, there are
several other techniques including inserting the eggs into the soil or gluing
them to a substrate. New world phasmids have not been thoroughly
studied, especially in understanding which technique was ancestral. The
purpose of this paper was to construct a phylogenetic tree to determine
the ancestral state of these genera and determine if these techniques
could serve as traits to delineate subgroups.
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Figure 3: Map of distribution of oviposition techniques across the Americas.

Results and Discussion
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The ancestral state of oviposition is dropping, but whether
it is with or without the capitulum is unresolved.
Oviparity seems to be a highly plastic trait judging from the
frequent disappearance and reappearance of ovipositions.
We observed no strong geographical significance, but this
does not necessarily account of phylogentical relatedness
To resolve the ancestral state, more genes, taxa,
observations are needed.

Figure 1: Species of phasmids from New World insect genera. Colored symbols represent their
oviposition technique. Refer to figure 3. A) Oreophoetes peruana , drop with no capitulum (0)
B) Genus Prisopus, glue (3) C) Diapheromera femorata, drop with capitulum (1) D) Aathemera sp,
inserted into soil (2)

Materials and Methods
All data, including sequences, locations, and classifications, was obtained from Dr. Whiting's
lab. To create the phylogenetic tree, the following process was followed:
Genetic sequences were aligned from each taxa by gene (12S, 16S, 18SC, COI, COII, H3).
These alignments were concatenated on Geneious.
These concatenations were organized with a phylogenetic program called IQ Tree.
The construction of tree was performed in Mesquite using the characteristics 0-3 to
correspond to oviposition techniques.

Key words
ancestral state - characteristic of trait in the common ancestor
capitiulm - a knob like structure on the top of a phasmid egg
oviposition - the way that a female phasmid disperses her eggs
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Figure 2: Phylogenetic tree showing the ancestral state (boxed
in green) of New World phasmids. At the end of each branch
there is a different New World species. The number at each
node represent a type of technique. 0 is dropped with no
capitulum, 1 is dropped with capitulum, 2 is inserted in soil,
and 3 is glued.
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